Under the guidance of chemical prescreening by direct infusion electrospray ionization mass spectrometry (DI ESI-MS), a new tetracyclic tetraterpenoid, methyl tortuoate D (1) was isolated from the soft coral Sarcophyton tortuosum collected from the South China Sea. Its structure and relative stereochemistry were established by MS, and 1D-and 2D-NMR spectroscopic techniques.
Since the first isolation of the tetraterpenoid, methyl sartortuoate (2) from the soft coral Sarcophyton tortuosum Tixier-Durivault (1946) , collected from the South China Sea in 1985 [1] , the chemical constituents of this species have continued to attract much attention. A series of tetraterpenoids have been found during the last two decades including methyl isosartortuoate (3) [2a] , methyl tortuoate A-C (4) (5) (6) [2b,2c], ximaolides A-G (7-13) [3a,3b] [4] and bisglaucumlide A-D [5] from S. glaucum, desacetylnyalolide, diepoxynyalolide, and dioxanyalolide from S. elegans [6] , and bislatumlides A-B from S. latum [7] . All these tetraterpenoids have the same biscembranoids carbon skeleton, that can be justified by Diels-Alder addition of two different cembranoid units, which is supported by the finding of its biogenetic precursors [2b, 3a,3c] . Evaluation of the biological activities of these tetraterpenoids has shown some of them to be cytotoxic [2b,3d,5,7], antibacterial [6] , and lethal to the brine shrimp, Artemia salina [6] assays. With their unique skeleton and significant bioactivities, biscembranoids have attracted much attention in synthetic chemistry. Noteworthy in this respect is the total synthesis of methyl isosartortuoate [8a] and methyl sarcophytoate [8b,8c].
The chemical constituents of S. tortuosum have been investigated extensively. Although novel sterols and terpenoids, including sesquiterpenoids, diterpenoids and tertraterpenoids, have been discovered from the genus Sarcophyton from different sea areas [9a-9c], the difficulty is obviously increasing in finding novel compound from these soft corals. Fortunately, some dereplication technologies have been successfully developed which make it feasible to recognize quickly and dereplicate known or undesirable compounds, and focus on novel chemistry in the discovery of natural product mixtures. Among them, direct infusion electrospray ionization mass spectrometry (DI ESI-MS) in combination with natural product databases, has repeatedly proved to be a powerful tool. Recently, we reinvestigated the ethyl acetate extract of S. tortuosum using DI ESI-MS. By careful evaluation of the ESI-MS data (Figure 1 ), we found the extract contained a molecular ion peak at m/z 723 [M+Na] + , which did not appear in the prior chemical literature on S. tortuosum. We preliminarily predicated that this was a new biscembranoid. Here, we demonstrate the effectiveness of this method in the isolation and identification of a new tetracyclic tetraterpenoid, methyl tortuoate D (1). The molecular formula of 1 was deduced as C 41 H 64 O 9 from the HR-ESI-MS peak at m/z 723.4448 [M+Na] + and the 13 C NMR data. The 13 C NMR spectrum of 1 (Table 1) showed nine methyls, twelve methylenes, ten methines, and ten quaternary carbons. Three ketone carbonyls (δ C 208.9 s, 213.5 s, 214.0 s), one Based on the NMR data similarity and biogenetic considerations, the relative stereochemistry at chiral centers C-1, 2, 5, 9, 12 and 21 of 1 could be suggested to be the same as in methyl tortuoate A-C, which displayed the same relative stereochemistry at all these chiral centers [2b,2c]. In addition, the observed ROESY correlations (Figure 4 By comparison of 1 with the structures of the tetraterpenoids 2-14 ( Figure 5 ), previously isolated from S. tortuosum, we found the following common features. First, all these tetraterpenoids had the same carbon skeleton. The tetraterpenoids, except ximaolide D (10) and methyl neosartortuate acetate (14), have the same partial structure of ring A, including its relative stereochemistry. Secondly, epoxides exit universally, such as the threemembered epoxides in 7, 8 and 14, five-membered epoxides in 3, 5, 9 and 10, and six-membered epoxides in 1, 2, 4, 11, 12 and 13. Thirdly, most of these tetraterpenoids have no significant UV absorption above 220 nm due to the lack of a conjugated system, so, HPLC-UV and HPLC-DAD are not efficient methods to purify them. However, purification of 1 by normal phase silica gel chromatography guided by ESI-MS detection was successful. As pointed out above, this group of tetraterpenoids would be derived by Diels-Alder coupling of two cembranes. However, it is very interesting that S. tortuosum can produce so many tetraterpenoids with such slight differences.
Experimental
General: A X-6 micro-melting-point apparatus (Beijing Fukai Science and Technology Development, Beijing, China) was used to determine melting points, which were uncorrected. Optical rotations were acquired using a digital polarimeter model JASCO DPI-370. Infra-red spectra were obtained using a Nicolet Avatrar 330 FT IR spectrophotometer, and UV spectra with a Shimadzu UV-Vis-NIR spectrophotometer. A Varian Inova-500 Spectrometer was used to record 1 H and 13 C NMR spectra at 500/125 MHz, resp. in CDCl 3 solution. A Extraction and isolation: S. tortuosum (1560 g, wet weight) was soaked in MeOH 3 times (3×3000 mL) and the extract evaporated under reduced pressure to give 52 g dry extract. This was further partitioned with EtOAc and water and the organic layer was conc. under reduced pressure to give the EtOAc extract (27 g). This was fractionated by silica gel flash chromatography using n-hexane-EtOAc-MeOH in a stepwise gradient to afford 21 fractions (coded "F1-F21"). F6 and F7 (210 mg in total), which contained the compound producing the molecular ion peak at m/z 723 [M+Na] + in the ESI-MS chemical prescreening, was further purified using silica gel column chromatography with n-hexane-EtOAc (1:3 v/v) as eluent to yield 1 (39 mg).
Methyl tortuoate D (1)
White solid. MP: 311-313 o C.
[α] 20 D : +195 (c 0.33, MeOH). Rf: 0.5 (n-hexane-EtOAc, 1:3 
